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Group (years) Description 
<2 baby or toddler (should be in CRS with harness) 
3-10 school aged (may be in booster seats) 
11-16 tweens and young teens 
17 to 30 younger adults 
30-60 middle aged adults 
>60 adults who appear more senior 		
 7 
	 		 		 		
		 		 		Figure	6.	Screen	captures	of	example	passengers	from	toddler	to	senior	(top-	left	to	bottom-right)		 Table	2	Passenger	Weight	Bins		
Weight Group Description 
Lean thin to proportional weight (~BMI up to 25) 
Heavy bigger build, not lean but not highly obese 























































Armrest	 Any	area	on	top	or	alongside	the	armrest	Window/Beltline	 Anywhere	around	the	margin	of	the	window	on	the	trim	Lower	Extremity	 Touching	the	lap,	thigh,	or	calf	Torso	 Any	part	of	the	torso	above	the	lap	Nothing	 Touching	nothing,	(out	in	space)	Center	Stack	(for	hand	only)	 The	center	area	of	the	instrument	panel	including	the	area	where	the	radio	and	climate	controls	are	located	Other	 Some	other	part	of	the	vehicle	(excluding	the	passenger	seat)	not	listed.		A	text	entry	is	required	if	checked.	Can’t	Tell	 Not	possible	to	see	or	infer		 Table	4	Hand	Height	Options	Coding	Options		
Interface	 Option	 Definition	Check	boxes	(select	all	that	apply)	 On/slightly	Above	Lap	 On	or	slightly	above	the	lap	area	Chest	to	Neck	 Above	the	lap,	somewhere	in	the	chest	area,	but	below	the	neck	Neck	/Head	 At	the	height	of	the	neck	or	head	Other	 At	some	other	height	not	listed.	A	text	entry	is	required	if	checked.		Table	5	Hand	Interaction	Coding	Options		










Straight Femur in line with hip 
Lateral Leg splayed outward 
Medial Leaning inward a lot, crossing torso centerline 
Can’t Tell Not possible to see or infer 
Check boxes 
(select all that 
apply) 
Lifted Not all of the thigh touching the seat due to the feet being rearward 
(usually can tell due to thigh flesh not being spread out on the seat) 
Crossed Over Left Right leg over the top of the left leg 
Crossed Under Left Right leg under of the left leg 







Console	 including	any	of	the	area	that	separates	the	passenger	and	driver	compartment	Knee	Bolster	 The	padded	area	in	front	of	the	passenger.		If	they	have	their	knee	or	other	part	of	the	leg	touching	above	the	glovebox	use	“other”	Other	 Some	other	part	of	the	vehicle	(excluding	the	passenger	seat)	not	listed	here.		A	text	entry	is	required	if	checked.	Can’t	Tell	 Not	possible	to	see	or	infer				
		 		 		










Interface	 Option	 Definition	Dropdown	menu	(select	one)	 Neutral	 Not	tilted	to	either	side	relative	to	the	torso	Tilt	Right	 Leaning	to	the	right	relative	to	the	torso	(neck	lateral	bend	right)	Tilt	Left	 Leaning	to	the	left	relative	to	the	torso	(neck	lateral	bend	left)	Can’t	Tell	 Not	visible	(even	by	scrubbing	forward-backward	several	frames)	Other	 A	text	entry	is	required	if	checked.		 Table	9	Head	Pitch	(Nod)	Coding	Options		
Interface	 Option	 Definition	Dropdown	menu	(select	one)	 Neutral	 Not	forward	or	back	relative	to	torso	Forward	 Tilted	down	relative	to	the	torso	(neck	flexion)	Back	 Tilted	backward	relative	to	the	torso	(neck	extension)	Can’t	Tell	 Not	visible	(even	by	scrubbing	forward-backward	several	frames)	Other	 A	text	entry	is	required	if	checked.		 Table	10	Head	Yaw	(Rotation)	Coding	Options		



































Interface	 Option	 Definition	Radio	Buttons	(select	one)	 Slid	Aft	 Normal	sitting	position	Slid	Fore	 Hips	slid	noticeably	forward	in	the	seat		 Table	16	Pelvis	Roll	(Side-to-Side)	Coding	Options		






Neutral	 Not	twisted	Rot	Right	 Right	hip	noticeably	more	rearward	in	the	seat	than	the	left	hip	Rot	Left	 Left	hip	noticeably	more	rearward	in	the	seat	than	the	right	hip	Can’t	Tell	 Not	visible	(even	by	checking		forward-backward	several	frames)	Other	 A	text	entry	is	required	if	checked.		




































Table	21	Rides	Per	Passenger			 Front	 Right	Rear	 Center	Rear	 Left		Rear	Average	 5	 	 2.5	 2	 2	SD	 7	 3	 1	 2	Min	 1	 1	 1	 1	Max	 50	 21	 6	 3		 Table	22	Ambient	Light	Levels	for	Trips	with	Front	and	Rear	Seat	Passengers		Light	Level		 Front	(%)	 Rear	(%)	Daylight	 55.5	 36	Dark	 44.5	 64		 Table	23	Gender	of	Passengers	by	Position		
Gender	 Front	(%)	 Right	Rear	(%)	 Center	Rear	(%)	 Left	Rear	(%)	Male	 72	 78	 73	 83	Female	 28	 22	 27	 17		Table	24	Age	Group	by	Position		





Weight	Group	 Front	(%)	 Right	Rear	(%)	 Center	Rear	(%)	 Left	Rear	(%)	Lean	 82	 71	 90	 84	Heavy	 12	 20	 10	 11	Obese	 6	 9	 0	 5			 Table	26	Percent	Sitting	Height	by	Position		Sitting	Height		Relative	to	Seat	Group*	 Front	(%)	 Right	Rear	(%)	 Center	Rear	(%)	 Left	Rear	(%)	Female,	short	 16	 12	 12	 4	Female,	medium	 11	 8	 18	 12	Female,	tall	 1	 0	 0	 0	Male,	short	 11	 11	 15	 42	Male,	medium	 47	 39	 55	 17	Male,	tall	 14	 30	 0	 25	*	See	Figure	8		 Table	27	Shoulder	Belt	Fit	by	Position		
Shoulder	Belt	Fit	Category	 Front	(%)	 Right	Rear	(%)	 Center	Rear	(%)	





Lap	Belt	Fit	Category	 Front	(%)	 Right	Rear	(%)	 Center	Rear	(%)	 Left	Rear	(%)	Investigator	Can't	See	 1	 3	 2	 7	None	 32	 84	 93	 82	On	Belly	 13	 0	 2	 <1	On	Lap	 54	 13	 3	 11			
Front-Passenger	Behavior	Distributions	Appendices	A,	B,	and	C	list	the	results	of	tabulations	of	behavior	codes.	The	frequencies	of	behaviors	by	frame	are	shown.	Some	selected	results	are	presented	here.		Passengers	were	most	often	looking	out	the	windshield	(57%	of	frames);	looking	out	the	passenger	window	(17%),	at	their	lap	(14%)	and	at	the	driver	(10%)	were	also	common.	Table	29	lists	the	most	common	interactions.	The	front	passenger	was	talking	in	57%	of	frames	and	interacting	with	a	phone	in	10%	of	frames.	The	passenger’s	torso	was	in	a	non-neutral	posture	in	hundreds	of	frames,	including	pitched	forward	(17%)	and	rotated	left	(6%)	or	right	(4%).	The	seat	back	was	recorded	as	reclined	beyond	normal	in	13%	of	frames;	the	recline	angle	was	coded	as	“very”	reclined	in	only	1.3%	of	frames.	Table	29	Interaction	Frequencies	(%	of	video	frames)	
















Gender(DB) Count Value 
72.9% 1769 M 
27.0% 655 F 
0.2% 4  
   
AgeBin(YR) Count Value 
74.3% 1804 17-30 
23.9% 581 30-60 
0.7% 17 11-16 
0.6% 15 greater 60 
0.3% 7 3-10 
0.2% 4  
   
Weight(DB) Count Value 
81.1% 1968 Lean 
12.4% 300 Heavy 
6.4% 156 Obese 
0.2% 4  
   
SittingHeight(DB) Count Value 
46.5% 1130 M-Med 
14.9% 361 F-Short 
13.4% 325 M-Tall 
13.0% 315 M-Short 
10.6% 257 F-Med 
0.6% 14 FeM-Tall 
0.5% 12 Male, medium 
0.2% 6 Male, tall 
0.1% 3 Female, short 
0.1% 3  
0.1% 2 F-Tall 





FP_ShouldBelt(DB) Count Value 
39.7% 965 MidClavicle 
28.0% 680 None 
12.7% 308 LatClavicle 
9.9% 241 MidClavical 
3.0% 74 LatClavical 
2.6% 62 OnNeck 
2.1% 51 UnderArm 
0.9% 21 NA 
0.4% 10 ForwardOfBody 
0.3% 7 Latclavicle 
0.2% 4 Null 
0.1% 3 Midclavicle 
0.1% 2 Cant tell 		
FP_LapBelt(DB) Count Value 
56.7% 1376 OnLap 
27.6% 671 None 
13.6% 330 OnBelly 
0.9% 21 NA 
0.3% 8 Cant tell 
0.2% 6 On Lap 
0.2% 6 Can't see 
0.2% 4 Null 
0.1% 3 On Belly 
0.1% 3  
   
SittingHeight(Frame) Count Value 
34.5% 837 M-Med 
27.2% 661 M-Short 
12.7% 309 F-Short 
12.5% 304 F-Med 
11.9% 288 M-Tall 
1.0% 24 F-Tall 






HeadRoll Count Value 
92.0% 2234 Neutral 
5.5% 134 Tilt Right 
2.1% 52 Tilt Left 
0.2% 5  
0.1% 2 Cant Tell 
0.0% 1   
   
HeadPitch Count Value 
80.1% 1944 Neutral 
18.1% 440 Down 
1.4% 35 Back 
0.2% 5  
0.1% 3 Cant Tell 
0.0% 1   
   
HeadYaw Count Value 
59.1% 1436 Neutral 
20.6% 499 Rotated Left 
19.9% 484 Rotated Right 
0.2% 5  
0.1% 2 Cant Tell 
0.1% 2   
   
FaceDir Count Value 
57.0% 1384 Windshield 
17.0% 413 Pas Window 
13.7% 333 Lap 
9.8% 237 Driver 
1.5% 36 Behind 
0.5% 13   
0.5% 11  







TorsoRoll Count Value 
87.0% 2113 Neutral 
8.8% 214 Tilt Right 
3.9% 95 Tilt Left 
0.2% 6  
   
TorsoPitch Count Value 
81.8% 1985 Neutral 
17.3% 419 Forward 
0.7% 17 Backward 
0.2% 6  
0.0% 1 Down 
   
TorsoYaw Count Value 
90.0% 2184 Neutral 
6.1% 149 Rotated Left 
3.5% 84 Rotated Right 
0.2% 6  
0.2% 5   
	
PelvisPos Count Value 
87.4% 2121 Slid Aft 
12.2% 296 Slid Fore 
0.5% 11  
   
PelvisRoll Count Value 
97.3% 2362 Neutral 
1.8% 43 Tilt Left 
0.4% 10  
0.4% 9 Tilt Right 
0.2% 4 Cant Tell 
   
PelvisYaw Count Value 
93.1% 2261 Neutral 
3.3% 79 Rotated Left 
2.8% 69 Rotated Right 
0.5% 11  
0.2% 4 Cant Tell 
0.2% 4   




SeatTrack Count Value 
90.1% 2187 Mid 
9.5% 230  
0.4% 10 Fore 
0.0% 1 Aft 
   
Recline Count Value 
86.6% 2103 Upright 
11.2% 273 Semi 
1.3% 32 Very 
0.8% 20  
   
AnyNotCoded* Count Value 
90.5% 2198 N 
9.1% 220 Y 







































































































































Percent Count Event 
3.607% 613 Cupholder Inside Center Cup 
2.442% 415 Cupholder Inside Center Bottle 
0.953% 162 FrontPass Hand Right HandLeftSelf 
0.894% 152 FrontPass Hand Right Cigarette 
0.841% 143 FrontPass Hand Left HandRightSelf 
0.588% 100 FrontSeat Floor Center Bag 
0.582% 99 FrontPass Hand Right DoorHandle 
0.571% 97 FrontPass Lap Center Phone 
0.500% 85 FrontPass Forearm Left Seatbelt 
0.477% 81 FrontPass Lap Center Bag 
0.441% 75 FrontPass Thigh Right ThighLeftSelf 
0.435% 74 FrontPass Thigh Left ThighRightSelf 
0.424% 72 FrontPass Hand Left Cigarette 
0.418% 71 FrontPass Body Center Leaving 
0.394% 67 FrontSeat Floor Left Bag 
0.388% 66 FrontPass Hand Left OtherObject 
0.388% 66 FrontPass Hand Left Face 
0.365% 62 FrontPass Hand Left Seatbelt 
0.347% 59 FrontPass Hand Right Seatbelt 
0.341% 58 FrontPass Hand Left Bag 
0.329% 56 FrontPass Elbow Left SeatbackPass 
0.324% 55 Cupholder Inside Center Object 
0.318% 54 FrontSeat Floor Center Backpack 
0.294% 50 FrontPass Lap Center Purse 
0.288% 49 FrontPass Mouth Inside Cigarette 
0.288% 49 FrontPass Hand Right Bag 
0.282% 48 FrontPass Lap Center Jacket 
0.277% 47 FrontPass Lap Left Phone 
0.253% 43 FrontPass Hand Right Face 
0.241% 41 FrontPass Hand Right OtherObject 
0.229% 39 FrontPass Lap Right Phone 
0.218% 37 FrontPass Forearm Right Seatbelt 
0.206% 35 Cupholder Inside Center Phone 
0.200% 34 Cupholder Inside Center Box 
0.194% 33 FrontPass Lap Center Notebook 
0.194% 33 FrontPass Ear Right Earbud 
0.188% 32 Cupholder Top Center Bottle 
0.182% 31 FrontPass Thigh Left Bag 




0.182% 31 Cupholder Top Center Phone 
0.177% 30 FrontPass Lap Center Sweater 
0.171% 29 FrontPass Thigh Left Cup 
0.171% 29 FrontPass Hand Right SeatPass 
0.171% 29 FrontPass Elbow Left DriverElbowRight 
0.165% 28 FrontPass Hand Right Jacket 
0.153% 26 FrontPass Lap Left Bag 
0.153% 26 FrontPass Hand Right HeadPosterior 
0.147% 25 FrontPass Thigh Right Bag 
0.147% 25 FrontPass Lap Center OtherObject 
0.147% 25 FrontPass Hand Left Paper 
0.141% 24 Cupholder Inside Center Can 
0.135% 23 FrontPass Hand Left ArmRightSelf 
0.135% 23 FrontPass Forearm Left DriverForearmRight 
0.135% 23 FrontPass Elbow Right Pillar 
0.135% 23 FrontPass Ear Left Earbud 
0.129% 22 FrontPass Lap Center Paper 
0.129% 22 FrontPass Forearm Left Jacket 
0.124% 21 FrontPass Lap Left Jacket 
0.124% 21 FrontPass Hand Left SeatPan 
0.124% 21 FrontPass Hand Left CoatPocket 
0.118% 20 Cupholder Top Center Bag 
0.118% 20 Consol Top Center Bag 
0.112% 19 Consol Top Center Hat 
0.106% 18 FrontPass Thigh Left Bottle 
0.106% 18 FrontPass Hand Right Purse 
0.106% 18 FrontPass Hand Right ArmLeftSelf 
0.106% 18 FrontPass Hand Left HeadPosterior 
0.106% 18 FrontPass Ear Right Phone 
0.100% 17 FrontPass Lap Center Food 
0.100% 17 FrontPass Hand Right Paper 
0.100% 17 FrontPass Hand Left Phone 
0.100% 17 FrontPass Hand Left Book 
0.100% 17 FrontPass Forearm Right ForearmLeftSelf 
0.100% 17 FrontPass Forearm Left ForearmRightSelf 
	
